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EFFECTS OF BROWSING BY MULE DEER ON TREE GROWTH
AND FRUIT PRODUCTION IN JUVENILE ORCHARDS

Dennis D. Austin' and Philip J. Umess'

ABSTRACT

The effeets of big game depredation on juvenile [ruit trees were studied in northern Utah. Utilization of

trees was determined by connts of nipped and intact buds in spring, Teight. width. basal diameter, namber of buds, and
initial fruit production of peach and apple trees were determined from trees protected from or browsed by mule deer in

winter. Resnlts from the 10 orchards studied
on tree growth or initial fruit production.

Lindicated that removal of buds at the observed browsing levels had no effect

Key words: depredation. mude deer. orchards. fruit trees. deer damage evaluation. apple trees. peach trees, winter

browsing.

Whenever deprc(luti()n OCCUrs in commer-
cial orchards. potential crop losses due to big
game browsing beconme a major concern to
arowers. Browsing of juvenile fruit trees las
hmportant economic consequences hecanse the
effects may limit future crop production and
increase tree mortalitv. Research has clearly
shown that browsing by big game on mature
apple trees canses significant crop loss within
the ]n’()\\'sing zone (Katsma and Rusceli 1979,
1980, Anstin and Urness 1959). However
ited information on the effects of l)r()\\'smg on

L lina-

juvenile fruit trees is extant.

Westwood (197S) sn(f"(*s‘lcd deer l)m\\’ﬂinﬂ
may be especially damaging to voung trees ]mt
111(‘1\ would browsing ])(' expecte d to canse
111()|‘t(1ht_\, Harder l()x() re l)mtcd no differ-
ences in trunk (lunmt(l growth between pro-
tected and unprotected apple trees with one
winter of bud-removal browsing by nmle deer.
In this Colorado stndy of 160 trees, no mor tality
attributed bud-remaoval
although's trees died as a result of bark damage
caused by antler ribbing. Similarly, MeAnineh
ctal. (19550 in a New York studyv reported 9 of
10 growth parameters measnred between pro-

was Lo browsing,

tected and hrowsed trees showed no significant
differences. One parameter, hasal diameter, was
smaller on browsed trees. However, this study
with white tailed deer also showed that average
diameters of hrowsed linbs appearcd areater

Il)vpm'inu nt of Ra Ut State Ui

oV}

v Logan, Ulah 5432252

than protected  limbs,  suggesting 1)oss1b]e
growth stimulation as a 1esnlt ()f deer brow sing.

In onr project only bnd-removal browsing
was studied. and since brow. sing during ssmmer
was negligible, we considere d 0111\ ovenvinter
(lepn(l(ltlon The purpose of this study con-
ducted in northern Utah was to measnre the
degree of browsing in voung frit trees and to
assess the browsing effects on tree arowth and
initial crop production.

METHIODS

The percentage of buds browsed by mule
deer wis deterined in Marel, (lun'nf_{ late dor-
Hiancy, after deer switched diets from winter
browse to herbaceons spring growth (Kufeld et
al. 1973, Austin and Urness 19S3). Percent hod
removal was determined by counting all intact
and nippvd bnds and then (1i\1'(1in<r nippe » buds
by the total nipped plis intact hu(ls Nipped
buds are casily identified by the exposed and
broken woody twigs (Katsma and Rosch 1979).
Comnted mtac l)mls were restricted to tertinal
buds ol the previous summier’s anmual growth,
and all protruded buds along second-vear and
older stems >1 e in length (Austin and Urness
19S7). Protraded was (Ichn( d by visualizing a
pm]x ndicularline from the twig to the txp()ftho
bud, and wnr observable space was required
between the line and the bud-twig intersection.

Tree gm\\’tll measurements were taken after
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the end of the growing scason but hefore winter
browsing ocenrred. Tree height was measnred
to the nearest 1.0 ¢m from lem(l l(*\'('l, tree
width to the nearest 1.0 eny at the height where
maximum width ocenrred. Width was measnred
in north-south and cast-west directions and the
mean recorded. Basal trimk diameter was mea-
sured to the nearest 0.1 em using dial ('u|i1)(‘rs at
10 ¢ above the gmft scion. Diameter was sim-
ilarly measured on north-south and cast-west
divections and the mean recorded. The nnmber
of intact buds, using the same definition as that
for bud-reinoval determinations, was connted
using hand-tallv registers. Where harnvestable
crops were pm(]nu‘(l all fruits were hand-
picked and counted. Specific methods are
reported in the results tor cach orchard.

Data were analyzed hetween protected and
browsed trees and between trees with varions
intensities of hrowsing. nsing the standard ¢ test
of the means. Confidence level was set at P <.05.

RESULTS

Orchard 1

A4 x 6 blockof 24 equal age and size Elberta
peach  trees, planted in spring 1956, was
sclected for stndy. Alternating trees, deter-
mined by coin toss, were fenced during three
winters, 1956-59. Diring the fonrth winter,
19S9-90. ull trees were fenced. Becanse within-
vear browsing effects decrease frait production
(Katsma dl](l Rusch 19S50, Anstin and Urness
1989). trees were protected [rom browsing to
compare  production  between  previonsly
browsed and protected trees. Tree mcasnre-
ments were taken, and peaches were hand-
picked and comited in Tate sunmimer 1990, the
first vear of connmercial harvest.

Percent bud removal as measured in spring
1987, 19SS, and 1959 was 35.6, 76.6 and 73.5% .

respectively. Even with this high degree of

browsing l)\ deer, trees fully recovere «d diring
the summer growing scasons. No differences
between protected and browsed trees were
tound for any tree measnrements or frnit pro-
duction (Table 1).

Orchard 2

Asmall commercial orchard comprising 210
Elberta peach trees was planted in spring 1956.

Percent overwinter bud removal was deter-
mined in early spring 1987, Since 9 trees
showed bark scraping damage. thev were
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deleted from the sample. Trees were placed into
three equal groups of 67 by the percentage of
bund-removal  browsing  damage: heavw 61—
100% . moderate 34-60% . and light 0-33%.
Tree measnrements were made following the
19ST snmmer growing period. No differencesin
tree measnrements were lound among the three
intensitics of browsing by mnle deer (Table 1

Orchard 3

Twelve pairs of equal age and size Yellow
Delicions apple trees were carefnlly selected by
ocular obsenvation within i commercial orchard
planted during spring 1954, One tree of cach
pair. de lonmno(l by coin toss, was protected
{rom browsing by fe ncing during five winters,
1954-59. Dmln‘gr the M\lh winter, 1959-90_ for
the same reason as deseribed for orchard 1. all
trees were fenced.

Percent bud removal from browsing was
76.4.60.5.41.7,23.6.and 63.2% forvears 1995
S9. respectivels. No differences hetween pro-
tected and browsed trees were Tonmd for any
tree measurements or fruit prodncetion (Table 1

Orchard 4

Twelve pairs o equal age and size Red Deli-
cious apple trees were carelullv selected by
ocular observation within a commercial orchard
planted in spring 1953, One tree of cach pair.
deternmined l)\ coin toss. was 1)1()(((t(’(] from
browsing by fencing during three winters.
19S4-S7. During winter 195687 a deer-prool
fencee was constructed around the orehard. and.
consequently, deernse was close to zero (0.4%)
During the two previons winters (1954560 per-
cent bud removal was 71O and 17.0% respec-
tivelv. No differences between protected and
browsed trees were fonnd for either tree mea-
surements or ninmber of froits  Tuble 11 Also.
flower eluster comits, which were collected in
spring 1957 as part of an ongoing p: aratlel study
cAustin and Urness 19570 showed no ditterence
between protected (x = 1667 and browsed (x =
1691 trees.

Orchard 3

Twelve pairs of equal age and size Red Deli-
cions apple trees were selected within a com-
mercial orchard planted in spring 1955, One
tree ol cacl pair. determined by coin toss. was
protected from browsing (lmmf' four winters.
19551989, Dnring the fifth winter, 1989-90. all
trees were fenced.
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Fasir 1. Mean growth measurements and initial fruit production from juvenile peach and apple trees protected from
or browsed v mule deer in winter

Orchard % buds  Height Width
No. Iruit tree Treatment N Years removed  (cm) (cm)
1 Elberta peach Browsed 12 1956-90 62 225 257
Protected 12 230 247
2 Elberta peach Heavily
browsed 67 1986-S7  61-100 120 S8
Moderately
hrowsed 67 3460 124 92
Lightly
browsed 67 0-33 122 91
3 Yellow Delicious  Browsed 12 1954-90 33 192 136
apple Protected 12 193 149
4 Red Delicions Browsed 12 198457 4 569 248
apple Protected 12 358 262
5] Red Delicions Browsed 12 1955-90 24 259 163
apple Protected 12 250 155
6 Golden Delicous  Heavily
apple browsed 20 1957 65-92 195" 93"
Moderately
browsed 20 2564 192" S8
Lightly l
browsed 20 0-27 175" S
7 Red Delicious Heavily
apple hrowsed S 1955-56 49 SS 22
Moderately
browsed S 21 9S 30
Protected S 92 21
S Melntosh apple  Heavily
browsed S 1955-56 50 132 62
Moderately
browsed S 35 126 47
Protected S 129 44
9 Jonathan apple Heavily
browsed S 1955-S6 25 147 69
Moderately
browsed S 23 3 45
Protected & 131 69
10 Red Delicions Browsed 12 198557 394 167 67
apple Protected 12 159 63
Figures with different supersenpted nimbers withn columns were stgicanth different, P < 05
Percent bud removal from browsing was

16.7, 0.0, 16.7, and 61.0 for yeurs 1955-8Y).
respectively. No differences between protected
and browsed trees were found for any tree mea-
sureents or fruit production, which was
areatly reduced in 1990 dne to cold tempera-

tures in spring (Table 1),

Mean tree measurements
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Orchard 6

No. of
buds

No. of
fruits

104
103
61
67

65

3HY 75

375
577 3
570 3
96
93

92

11

A 2 % 30 block of 60 two-vear-old Golden
Delicious apple trees was measured for over-
winter bud-removal browsing use in spring
1987, Utilization during the previous winter was
mknown, but was probably similar to the use
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meastured in 1997, Percent bud removal ranged
from 0 to 92% . with a mean of 46.7% (Table 1).

Trees were 1)]&(( ' into three groups of 20 by
bud-removal classes: 0-27, 25— (4 and 64-929 .

Surprisingly. heavily: and moderatel browsed
trees had <1mnf1(umtl\ grcater he Wllt dt the end
of the growing scason than ]|<fhll\ yrowsed
trees, and heav 1]_\ browsed trees also had greater
width than lightlv browsed trees (Table 1).
Althongh other factors. such as pruning. conld
have acconnted for these increases, height and
width may have beeninereased by browsing. No
differences were found in basal diameters or
number of buds.

Orchards 7.5, 9

Twenty-four equal age and size trees of Red
Delicious, Mclntosh, and Jonathan apples were
planted in spring 1985 for this studv. In winter
1985-56, one-third (S of each species) of the
trees, randomly selected. were protected; one-
third received moderate brow sing by tmne mule
deer as modified by temporarny fcnunu, and
one-third received hm\\ browsing, Mean bud
removal varied from 21 to 35% under moderate
browsing. and 28 to 50% under heavy browsing

(Table 1). Following the simmer growing
season in 1956, no significant growth differ-

ences in tree measurements were  found
between protected, moderately browsed, or
heavily browsed trees (Table 1)

Orchard 10

Twelve pairs of equal age and size Red Deli-
cions apple trees were selected within a com-
mercial orchard planted in spring 1983. One
tree of each pair, determined by coin toss, was
protected from browsing during winters 1955~
57. Percent bud removal from browsing was
76.6, 374, and 4.1%, respectively. No differ-
ences between pmt(‘('t('(] and browsed trees
were found (Table 1)

DISCUSSION

Percentages of bud removal measured from
these 10 orchards were mostlv less than 65%.
Browsing by mule deer during winter dormancy
at this level of nse was not sufficient to canse a
decrease in tree growth parameters measured.
From the view of carbohydrate reserves,
decreased productivity w ould not be expected
if the total number of intact buds available for
spring growth were sufficient to maintain
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balance with the root svstem. This was the
observed case. ‘

In this study trees were not browsed
severeh. As a snggested definition. severe b
browsed trees would include brow sing of =905
of the available protrded buds. ](lll()\dl of

>70% of the current annual growth. seraped
bark on the central leader and/or \Ud])(‘(l bark
on two or more primany branches. limb
breakage. Certainly, as the level of l)l‘o\\‘sing
increases toward severe levels, the potential for
permanent damage and reduced growth also
increases. The level of browsing intensity
needed to damage juvenile  fruit trees is
unknown. but it is apparenth higher than that
which oceurs in most (](—*pr(*duti(m sitnations in
northermn Utah and eisewhiere (Harder 1970,
McAninch et al. 1985).

The intensity of browsing needed to cause
measurable (Llll)d“’(’ would also be ¢ wpected to
vary with the qlmht) of the hortienltural prac-
tices involved in managing the orchard. In this
study all orchards received high-intensity care,
1'11(:[11(1in.gr il(l(’({l]zlt(‘ irrigation, p('rio(li(- Sprav-
ing, weed control, ete. Orchard trees receiving
lower intensities of care and increased environ-
mental stress from pests, or cmnp(*titi(m from
weeds, may respond negatively to similar levels

of deer browsing.

In conclusion, the results from this studyv of

jnvenile apple and peach fruit trees were con-

sistent with previous research (Harder 1970,
MeAninch et al. 19S5). Browsing by mule deer
at the intensities observed had no negative
elfects on tree height, width. basal diameter.
mumber of buds, or initial frnit production,
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